Granulosa cell steroidogenesis before in vitro fertilization.
Endocrine and gametogenic functions of the ovulatory follicle may be linked. To verify this, we studied granulosa cell steroidogenesis in relation to oocyte fertilization and preimplantation embryo development in vitro. Multiple follicles were stimulated in in vitro fertilization patients with clomiphene citrate and ovulation was induced with human chorionic gonadotropin (hCG). Oocytes were fertilized with husband's sperm and normal embryos were replaced 48 h later. Granulosa cells were separated from follicular fluid from 64 follicles and incubated for 3 h with and without aromatase substrate (1 microM testosterone). Progesterone and estradiol levels were measured in follicular fluid and incubation medium. Follicular fluid steroid levels and granulosa cell steroidogenesis showed no significant differences for oocytes which cleaved normally and those which did not. Granulosa cell aromatase activity was high in all follicles, suggesting that the low periovulatory follicular fluid estradiol level is not explained by a fall in granulosa cell aromatase after hCG. High granulosa cell progesterone production and follicular fluid progesterone were consistent with advanced granulosa cell luteinization. Oocytes undergoing polyspermic activation were from larger follicles with elevated follicular fluid progesterone levels, suggesting that follicular size and follicular fluid progesterone are correlated with "over-ripeness" and polyspermy. No simple relationship exists between oocyte function and the present indices of granulosa cell steroid metabolism.